INTRODUCTION
Plasma, sometimes called the fourth state of matter, offers a number of unusual features with intriguing possibilities for applications. The high energy content of plasma represents one of its outstanding features which hold promise for new developments in the field of high temperature chemistry and material processing. Our present energy situation demands an extensive exploration of this potential. An effective utilization and exploitation of the plasma state requires a thorough understanding of the heat transfer process from plasma to a solid or a liquid. This process is much more complicated than in the case of an ordinary gas. The existence of free electrons and positive ions in plasma and the steep gradients of the plasma parameters, particularly in the vicinity of walls or electrodes, give rise to a number of effects which are still poorly understood. The interaction with relatively strong radiation fields which are typical for thermal plasmas complicates the situation further. Research in the field of plasma heat transfer received a strong impetus by plasma applications related to space flight and reentry simulation (Eckert and *Corresponding author. E-mail: tyagi_rk1@rediffmail.com. Pfender, 1967) .
It has been known that in the process of deep penetration welding with a laser, a partially ionized plasma forms around the focal point of the laser light. This laser produced plasma significantly affects the efficiency of deep penetration laser welding due to its shielding effect. In the past few decades, a lot of research efforts had been made on the control of plasma. The most successful method developed so far is to disrupt the plasma by using a side jet of helium. Some newer methods which are different from the traditional plasmacontrol techniques have been recently proposed. Liu and Tse have tried to use the effect of magnetic field to reduce the shielding effect of the plasma (Tse et al., 2000) .
The heat and mass transfer in the electrode, arc plasma and molten pool are considered in one unified model. Using the volume of fluid method, the transport phenomena are dynamically studied in the following processes: droplet formation and detachment, droplet flight in arc plasma, impingement of droplets on the molten pool and solidification after the arc extinguishes. The simulation of heat and mass transfer in the arc plasma considers the developing surface profile of the electrode and molten pool and also the effect of the flying droplet inside the arc plasma (Fan and Kovacevic, 2004) .
Objective
The aim of this work is to find out the effect of magnetic field, electric fields, inhomogeneity in DC electric field, temperature anisotropy, density gradient, temperature ratio on heat flux in plasma. The methodology which was applied to find out the effects of above parameters was computer technique, talking experimental parameters. The main aim of the study was to transfer maximum heat from plasma to electrode so that according to requirement heat flux can be adjusted by fixing different parameters. Note that the main consequences of the heat flux are the generation of velocity shear instability in plasma and there mathematical formulation.
GENERATION OF VELOCITY SHEAR INSTABILITY IN PLASMA
The detail plasma production has been explained by Tyagi et al. (2012) , using the KSF6 gas and potassium atoms (K) with the help of velocity shear instability controlled by electric and magnetic field. High-velocity plasma sources have been extensively applied in various fields of plasma physics, controlled thermonuclear fusion, plasma sputtering and plasma interacttion with solid materials. Several methods have been suggested for producing a directed plasma jet of high velocity. Diagram (1) shows how velocity shear instability generated in plasma.
METHODOLOGY
The ions are electrical charges their trajectory and velocity is influenced by electric and magnetic field. Tyagi et al., (2011) has derived the expression for the group velocity of ion , s electrons and Electrostatic ion Cyclotron Instability (EIC) wave in the laboratory frame of reference assuming small perturbations:E1,B1 and fs1.For them the harmonic dependence as exp i(kr-t) are assumed. Now the ion's velocity v (assuming it to be equal the group velocity of wave (vi), that is, as k ω r   ) with using of the expression for the real frequency r  of the wave incident on the workpiece surface from Equation (15) 
Number of ions striking the work piece per second can be finding out by relation (Tse et al., 2000) . Heat transfer to the electrodes is strongly influenced by the properties and the behavior of the plasma adjacent to the electrodes, the so-called electrode regions
The correlation between current densities and heat fluxes follows from an anode energy balance. Local heat fluxes to the anode may be expressed by (Pfender, 1976) :
In this equation qc stands for local heat fluxes by conduction and convection, qr represents the radiative heat flux for the plasma, and the last term describes the energy transferred by the electrons to the anode. Te is the temperature of the electrons entering the anode fall zone, Va is the anode fall, Φa the work function of the anode material, and Je the electron current density at the anode surface. In a steady-state situation the energy gain according to equation (4) must be balanced by losses which may consist of conduction and convection to the surrounding gas, radiation from a single or several hot anode spots, and energy losses due to ablation and vaporization of anode material. In most cases of practical importance heat transfer to the anode is governed by the electron flow (last term) in Equation (4) 
RESULTS AND DISCUSSION
Plasma welding is one of the powerful techniques for joining process for various industrial applications. In this article effort was made to find out effect of different plasma parameters on heat flux for wide range of materials and for varying shapes. Numerical investigation with the help of mathematical formulation and computer technique on heat flux in plasma welding was systemically investigated by using combination of plasma parameters.
It was found that the effect of electric field, magnetic Tyagi et al. 67 field, temperature anisotropy, sheer scale length, density gradient etc influences significantly the heat flux and temperature of ions/particles. The results from computer technique also indicates that the heat flux increase by increasing the value of temperature ratio and electric field and decrease by increasing the value of magnetic field, inhomogeneity in DC electric field, density gradient, temperature anisotropy. In this paper effect of different parameters on heat flux by using computer technique is elaborated by using experimental data (Kim and Merlino, 2007; Rosenberg and Merlino, 2009) 
Conclusion
This paper describes the mathematical model for the heat flux. This shows the flexibility of using the magnetic field, electric field and its inhomogeneity and other parameters for control of heat flux. It had been shown that under the parameters considered, the maximum value of heat flux is 23.8 Kw/cm 2 when value of the magnetic field 0.10 T, homogeneous DC electric field 20 V and inhomogeneity in DC electric field 0.0, other parameters are shown in Figure 3 caption and minimum value of heat flux is 1.90 Kw/cm 2 when value of magnetic field, DC electric field, and inhomogeneity in DC electric field are 0.20T, 20V, and 0.9 respectively, other parameters are shown in Figure 4 caption. The finding of the paper is that its result will be useful to design a new plasma welding machine or to increase effectiveness of existing machine. With the help of above study one can use a single plasma welding machine for different size/materials components by selecting appropriate plasma parameters.
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